Abstract. Let G be a nonabelian group of order p3 and exponent/), where/) is an odd prime. Let A be a field of characteristic p. In this paper it is proved that there exist periodic AG-modules whose periods are 2p. Some examples of such modules are constructed.
The remainder of this section is devoted to establishing some combinatorial relations which will be needed in the next section. For a E K, let / = 1(a) = (y -1) -a(x -1) E KG. In the expansion of (y -axy the coefficient on ( -a)' is the sum of all possible products of x's and y's with x occurring t times and y occurring p -t times. Each such product can be written in the form x'yp~'zs for some s = 0, 1, ...,/»-1. Suppose that in each product the left-most letter (either x or y) is moved to the furthest right position. This operation amounts to multiplying the product by z'. However the entire sum remains unchanged.
This proves the lemma.
Lemma 2.2. There exists an element v E KG such that Ik -kl = v(z -1). Moreover if a is an element of K which is not in the prime field Fp, then v is a unit in KG.
Proof. Now Ik -kl = (yk -ky) -a(xk -kx). So
Note that z~' -1 = zp~' -1 = (z -l)(zp~'~l + By an argument similar to that in Lemma 3.2, we get that the dimension of the module L, generated by ux and u2, is at least p3 -p. Since the dimension of the kernel of \¡/ isp3 -p, L = ß(M,).
We can form the exact sequence 0^ß2(A/,.)-»F-tL^0
where 0(a) = ux and 0(b) = u2. It is easy to see that
by (2.3). Consequently Mi+X is in the kernel of 0. By Lemma 3.2, A/1+1 is the kernel of 0.
To conclude the proof of Theorem 3.1 we need only the following. By an argument similar to that of Lemma 3.2, we get that Dim AGm > p3 -p. Therefore the kernel of o is AGw = Q(Mp_x).
Define r: KG -» AGm by t(1) = u. The kernel of t has dimension p and is isomorphic to ß2(A^_,). Let w = (z -l^"1/*"1. Then r(w) = 0 and (z -l)w = Iw = 0. Since (x -iy~xw = (y -\y~xH i-0, KGw is the kernel of t, and M = KGw. This completes the proof of the lemma and the theorem.
It should be noted that if a G Fp then M(a) is not periodic. This follows from the fact that the restriction of M(a) to the subgroup J = (x~ay, z> is not a periodic module (see [2] ). It remains to show that there exist periodic modules with period 2p when K = Fp. Theorem 3.8. Let p be an odd prime and ¡et K be a field of characteristic p.
If G is the nonabelian group of order p3 and exponent p, then there exist periodic KG-modules which have period 2p. Moreover there exist an infinite number of isomorphism classes of such modules and there exist such modules with arbitrarily large dimension.
